Introduction {#S1}
============

An ectopic pregnancy (EP) is a pregnancy located outside the uterine cavity. The reported incidence of EP in the literature is 1.5% to 2% \[[@ref1]\]. With increase in *in vitro* fertilization, the incidence rises to 2.5- to 5-fold \[[@ref2]\]. The most common complication of ectopic pregnancy is rupture, which occurs in 15-20% of ectopic pregnancies \[[@ref3]\]. When ruptured, it is a true surgical emergency, being the leading cause of maternal mortality in the first trimester of pregnancy and accounting for 4% of all maternal deaths \[[@ref4]\]. There seems to be a great deal of controversy, extending from the etiology of the implantation to its clinical management as it is still relatively unclear why the fertilized embryo stops and develops in the Fallopian tube instead of the uterine cavity.

There is also no consensus regarding the ideal method of management. Although fallopian tube EP has the highest rate among all ectopics (96%) \[[@ref5]\], other possible sites include cervical, interstitial, hysterotomy scar, intramural, ovarian, or abdominal. In addition, in rare cases of multiple gestation it may be heterotopic (including both a uterine and extrauterine pregnancy) \[[@ref6]\]. Nevertheless, EP is a potentially life-threatening condition and currently the leading cause of pregnancy-related deaths during the first trimester, accounting for 10% of all maternal deaths \[[@ref7], [@ref8]\]. There is a dilemma regarding the best approach of management as there appears to be much controversy surrounding this essential step. The discussion focuses initially on the choice of medical versus surgical treatment. While surgical approaches are the gold-standard treatment, advances in early diagnosis in the 1980s facilitated the introduction of medical therapy with methotrexate \[[@ref9]\]. With the routine use of early ultrasound, the diagnosis of ectopic pregnancy can be established early and medical treatment can be administered in many cases. The overall success rate of medical treatment in properly selected women is nearly 90% \[[@ref10]\]. With a surgical approach there is a need to address the question of whether to perform a laparoscopy or a laparotomy. Lastly, if surgery is undertaken, should salpingectomy or salpingostomy be performed? On balance, salpingostomy should probably be the surgical treatment of choice for the majority of women with ectopic pregnancy, as a study has found that after adjusting for any confounding factors, the incidence of ectopic pregnancy was significantly associated with decreased ovarian reserve \[[@ref6]\]. In selected cases of early ectopic pregnancy or pregnancy of unknown location, expectant management is an option. In this paper, we present the results of our experience in the Department of Obstetrics and Gynecology at the University of Jordan, especially since there are no clear departmental guidelines for dealing with these cases,and the choice is dependent on personal experience and the recommendations of medical schools endorsed by the consultant himself.

Material and methods {#S2}
====================

This is a retrospective study including all patients admitted to the Department of Obstetrics and Gynecology at Jordan University Hospital in Amman with the diagnosis of EP who were treated during the study period from January 2017 to June 2019. The exclusion criteria were patients who did not comply with the advised management, patients who did not have a follow-up, and patients who were managed in other hospitals. The study was carried out after the approval of the Institutional Review Board (IRB), the Ethics Committee and the Scientific Research Committee (SRC) at the Jordan University Hospital. All patients with the initial diagnosis of pregnancy of unknown location or EP were included in this study. Data analysis was done using the Statistical Package for the Social Sciences (SPSS). A total of 65 patients were treated for EP; the mean age of the women was 30.3 years (range 21-43 years) (±SD), the gravidity mean was 3.7 (range 1-9) (±SD) while the parity ranged from 0 to 4 with an average of 1.3 (±SD) as seen in [Table 1](#T1){ref-type="table"}. The site of EP was on the right tube in 23 (35.38%) patients, the left tube in 16 (24.62%) patients, unknown location in 7 (10.77%) patients, ruptured EP in 11 (16.92%) patients, bilateral EP in 2 (3.07%) patients and 6 (9.23%) patients presented with EP at the site of a previous cesarean scar incision as illustrated in [Table 2](#T2){ref-type="table"}. The condition of the EP was intact in 54 (83.70%) patients, ruptured in 11 (16.92%) patients, as illustrated in [Table 3](#T3){ref-type="table"}. A hard work aiming to sum up the predisposing factors for this abnormal pregnancy was carried out, and yielded the following as illustrated in [Table 4](#T4){ref-type="table"}: advanced maternal age and the presence of pelvic inflammatory disease (PID) were noted in 40 and 18 patients respectively. Smoking was also identified as a cofactor in 27 patients. For those of unknown location, the confirmation of empty uterus by detailed vaginal ultra-sonography was established, and positivity of b-hCG to confirm pregnancy. Admission to the hospital, full detailed history including the main risk factors for the possibility of EP, and full clinical examination were performed. Routine blood tests were drawn including CBC, cross matching, and kidney function tests. Patients diagnosed with a ruptured EP based on history, physical findings and ultrasound evaluation showing a large amount of blood/fluid inside the pelvi-abdomial cavity and most of the hemodynamically unstable patients were transferred immediately to the operating theatre. Of the patients diagnosed with a pregnancy of unknown location, 5 underwent medical therapy and the remaining two underwent diagnostic laparoscopy where the location was not established, and subsequently underwent medical therapy. Four patients with a pregnancy at the site of a previous cesarean section scar were added to the medical group, and the rest of the patients in the study underwent diagnostic laparoscopy ± laparotomy according to the situation. Only two patients, who were diagnosed to have right tubal EP with low level of β-hCG, underwent expectant management by follow-up without interference. Bilateral EP, diagnosed in 2 patients, was approached with minilaparotomy and salpingostomy. After a thorough discussion with the patient about her case, the proper advice that suited her condition was offered and written consent obtained.

###### 

Distribution of patients by age

  Age/years   Number   Percentage
  ----------- -------- ------------
  21-25       11       16.92
  26-30       14       21.54
                       
  31-35       21       32.31
  36-40       10       15.38
  41-45       9        13.85
  Total       65       100

###### 

Location of ectopic pregnancy

  Site            Number   Percentage
  --------------- -------- ------------
  Right tube      23       35.38
  Left tube       16       24.62
  Ruptured        11       16.92
  Unknown         7        10.77
  Previous scar   6        9.23
  Bilateral       2        3.08
  Total           65       100

###### 

Condition of EP at time of presentation

  Condition   Number   Percentage
  ----------- -------- ------------
  Intact      54       83.08
  Ruptured    11       16.92
  Total       65       100

###### 

Main risk factors

  Risk factor                                                Number
  ---------------------------------------------------------- --------
  Previous ectopic pregnancy                                 6
  Pelvic inflammatory disease and other genital infections   18
  In vitro fertilization                                     4
  Other assisted reproduction methods                        5
  Smoking                                                    27
  Increasing maternal age                                    40
  Tubal reconstructive surgery                               1
  Infertility                                                7
  Contraceptive methods                                      10
  Others                                                     3

Results {#S3}
=======

Urgent laparotomy was performed for those patients who presented with ruptured EP and were unstable. With an average amount of blood found in the pelvic cavity of 700 to 1500 cc (±SD), evacuation of the blood, identification of the site of bleeding and suturing were done. Furthermore, salpingectomy was performed in 7 patients and salpingostomy in 4 patients. The decision was taken by the operator based on his experience and judgment of the operative findings. Deciding to undergo diagnostic laparoscopy -- which is the gold standard method -- to confirm the diagnosis, further management was determined by the operator based on previous experience and the findings during the laparoscopic procedure. The process was completed laparoscopically in 13 (20.00%) patients or via a minilaparotomy in 8 (12.31%) patients. There are two surgical approaches for tubal pregnancy: either salpingectomy or salpingostomy. Traditionally, salpingectomy has been the standard procedure, but salpingostomy provides a conservative alternative option when possible, mainly for fertility purposes. Salpingostomy was the procedure of preference in 41 (63.07%) patients. Change is said to be the only constant. However, changing trends towards the conservative surgical approach entailing salpingostomy when possible instead of salpingectomy has been strongly opposed by a longstanding protocol of radical surgical treatment at our department and many other centers. For those patients diagnosed with EP at the site of a previous scar, medical therapy with methotrexate was scheduled because it fulfilled the criteria of this type of therapy according to the well-known protocols: hemodynamically stable, no contraindications to MTX therapy, serum β-hCG concentration ≤ 5000 mIU/ml, no fetal cardiac activity detected on transvaginal ultrasound, and willingness and ability to comply with post-treatment follow-up and with access to emergency medical services within a reasonable timeframe in case of a ruptured fallopian tube. The 2 patients in the unknown location group who underwent diagnostic laparoscopy, in which no location could be identified during the procedure, were excluded from the study. The 2 patients diagnosed to have bilateral EP per their histopathological testing underwent minilaparotomy and bilateral salpingostomy. The 2 patients diagnosed to have right tubal EP with a low level of β-hCG underwent conservative therapy without surgical interference.

Discussion {#S4}
==========

In our study, conservative treatment with its different modalities was an attractive choice that can be applicable in certain stabilized cases. Medical management with methotrexate is an alluring choice to avoid the conduit of surgery when its application is possible. From 11 (16.92%) patients treated under this category, 8 of them completed the plan successfully, while 3 patients developed complications that stipulated surgical interference. It is without a doubt worth mentioning that both conservative methods applied in our study group served our aim to maintain fertility of the patients and to avoid potential surgical complications. The patients received information on the risk of tubal rupture and the need for close surveillance. It should be emphasized, while employing this mode of treatment, that painstaking monitoring by the physicians is a key to successful treatment.

One must remain mindful of both the advantages and limitations of the different modalities in the management of ectopic pregnancy and when it is appropriate to use a specific treatment. Advances in the early diagnosis of pregnancy itself, and of abnormal pregnancy, combined with an increased awareness of the possibility of EP by gynecologists have changed the spectrum of EP remarkably during the past 20 years \[[@ref11], [@ref12]\]. The increased risk of EP is fueled not only by the epidemic of pelvic inflammatory disease, but also by the increased use of new reproductive procedures, such as embryo transfer and in vitro fertilization \[[@ref13], [@ref14]\]. Recently, there has been a major shift in our philosophy of management of EP from being drastic towards conformist, whether it should be a surgical or medical treatment. Our viewpoint in our practice when there is a suspicion of pregnancy is to localize the site of pregnancy, and if found to be ectopic, to take the decision of management approach -- surgical, medical, or conservative treatment -- with the exception of cases of life-saving emergencies when there is a suspicion of ruptured EP. We are convinced of our therapeutic approach for the management of EP and to work on its application in the current study, as illustrated in the results section. We have made a strong effort to maintain women's reproductive capacities as we preserved the affected tubes in 37 (56.92%) patients, while in 19 (29.23%) patients it was necessary to proceed to the radical modality. As unfortunate as it may seem to be, this high percentage of patients undergoing the radical approach falls far from our aim and expectations. However, it could be explained by having these decisions made by coworkers with opposing opinions at the department.

Our current conservative approach towards EP summarized by our accumulated experience is also excellently appreciated by Leach and Ory in their review as they stated: "Surgical treatment remains the standard approach to manage EP" \[[@ref15]\]. In reality, our aim towards this rising disease converted from the diagnosis of unruptured EP and unattainability to possible and even mandatory early interference. Worth mentioning here is our aim to overcome this point and to shift attention from reducing mortality towards safeguarding fertility, in line with a cultural desire to keep the family relationship in an ideal situation. All patients diagnosed to have a ruptured EP underwent urgent surgical intervention via a minilaparotomy to control the source of bleeding that jeopardizes the life of the patient together with evacuation of the hematoma and preservation of the ruptured tube if possible. Our view was in line with the other studies concerning this subject \[[@ref16]-[@ref19]\]. The pronouncement for *running tubal ectopic pregnancy* should be directed by the preliminary clinical figures and the dialogue of the paybacks and the jeopardies of each approach.

Disrupted anatomy, whether due to PID, previous surgery, using assisted reproductive techniques or any of the known factors listed in Table 4, has been identified as a major risk factor for the occurrence of EP in our practice and the current study. The distortion is often accompanied by functional impairment due to compromised ciliary function. These factors, along with the increased rate of EP among older women, explains the complex interaction between multiple risk factors in the same patient over a timeline. Smoking also plays a role in the occurrence of EP: ciliary damage, impaired tubal motility, and suppressed immunity, which could be a causative factor for PID. Smoking was identified in 27 (41.54%) patients in our study, in agreement with previous literature linking current smoking with a 2- to 3-fold increase in EP rate \[20, 21\]. We must remember that a woman with the aforementioned surgically pickled ectopic pregnancy is at higher risk for many obstetric complications in the subsequent pregnancies such as preterm birth, low birth weight, preeclampsia and many other complications of pregnancy. This should be taken into consideration in the management plan in the future pregnancies that need more frequent prenatal visits and monitoring particularly in the third trimester. We are convinced of the value of the great benefit for this group of patients as a result of closer care throughout the pregnancy period, as they are among the category of patients classified as a high-risk pregnancy in order to prevent harmful complications that can be avoided. Our current vision is congruent with others \[[@ref22]\].

Since the guidelines concerning the management of EP are still of no consensus it is considered a limitation of the study. With no strict guidelines the management will depend mostly on the physician's preferences, which may have had an impact on the outcome of this study. Even though this is a concern, the patients included in the study were successfully treated. Additionally, the low number of patients is considered a limitation of the study. In future studies more patients should be included to strengthen the outcome of the study. This will be helpful in improving the practices and to standardize the guidelines. Another limiting factor in our study is the rarity of other uncommon types of ectopic pregnancy, e.g. cervical ectopic pregnancies. A strength of the study is that it summarizes extensive reviews of the management of EP. It also highlights the need for a standardized approach in the management of EP. Furthermore, it is of great help for the health personnel to provide the patients and their caregivers with all information needed to enable them to make an informed decision.

Conclusions {#S5}
===========

Even though the incidence of EP is growing, not enough attention is being paid for this foremost issue that endangers the life of women. Early detection and awareness of EP is the hallmark of diagnosis within the locus of pregnancy findings which considerably leads to reduction of mortality, morbidity, and complications. The major test of medical skills is the remedial intervention and its timing, which are the key steps to maintaining the reproductive potential of women. Our study exhibits the application of laparoscopy for diagnosis and treatment, with a narrow window for the possibility of minilaparotomy as a backup to safeguard the function of the tubes for maintaining the reproductive capacity of women. The reproductivity of patients should be set as a second priority just after saving their lives when necessary. We conclude that salpingostomy as a treatment approach should always be thought of as the main therapeutic approach to maintain the woman's reproductive capacity. Medical and conservative approaches are appealing substitutes in selected cases under the condition of guaranteed close follow-up. Programs of awareness dispersal about this intimidating abnormal pregnancy should be a core element in health establishment protocols.
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